2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) induces expression of p27(kip¹) and FoxO3a in female rat cerebral cortex and PC12 cells.
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) is a potent toxin that alters normal brain development, producing cognitive disability and motor dysfunction. Previous studies in rats have proved that female rats are more sensitive to TCDD lethality than male ones. Recent studies have shown that TCDD induces cell cycle arrest and apoptosis, but the regulatory proteins involved in these processes have yet to be elucidated. In this study, we constructed an acute TCDD injury female rat model, and investigated the effects of TCDD on apoptosis and expression of cell cycle regulators, forkhead box class O 3a (FoxO3a) and p27(kip1), in the central nervous system (CNS). Increased levels of active caspase-3 were observed in the cerebral cortex of female rats treated with TCDD, suggesting that TCDD-induced apoptosis occurs in the CNS. The terminal deoxynucleotidyl transferase-mediated biotinylated-dUTP nick-end labeling assay showed that apoptosis primarily occurred in neurons. Furthermore, Western blot analysis, reverse transcription-polymerase chain reaction, and immunohistochemistry showed a significant up-regulation of FoxO3a and p27(kip1) in the cerebral cortex. Immunofluorescent labeling indicated that FoxO3a and p27(kip1) were predominantly localized in apoptotic neurons, but not in astrocytes. In vitro experiments using PC12, a rat neuron-like pheochromocytoma cell line, also revealed that TCDD induced apoptosis and an increase in FoxO3a and p27(kip1) expression. Furthermore, knockdown of FoxO3a expression inhibited p27(kip1) transcription and TCDD-induced apoptosis. Based on our data, induction of FoxO3a may play an important role in TCDD-induced neurotoxicity.